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mission. Large missions require funding over at least five years. When this
funding must receive specific congressional approval each year, the program is
subject to unpredictable budget fluctuations that, in turn, necessitate continuous-
ly evolving plans to accommodate different fiscal scenarios. This shifting-ground
effect is even more pronounced when the mission as a whole has not yet been
assured new-start approval. Although the political process should ensure re-
sponsible government control over large public expenditures, it often has unin-
tended negative consequences; delay and inconsistency lead to inefficient use of
human and financial resources.

Solar Ground-Based Observatories

This section presents data on the proposal, design, and construction phases
of ground-based solar telescopes in order to identify trends and relate them to
project cost. Only national or international facilities costing at least $4 million
(1991 dollars) are considered. This makes for a homogeneous sample but ex-
cludes several major university observatories.

The beginning of a project is taken to be the date of the proposal or, if it can
be clearly identified, the date of a study or site survey that led directly to the
proposal. In analogy to the launch of a space mission, the end of the project is
taken to be "first light," even though significant testing and improvement usually
occur for some time after that.4

Costs were converted to 1991 dollars according to the NASA (Code BA)
new-start inflation index to reflect the rates of inflation that characterize the
technical sector. The cost for the Large Earth-based Solar Telescope (LEST) is
taken to be the U.S. share, one-third of the total.

Summary time lines for these observatories are shown in Figure 6.5. The
projects divide naturally into an earlier group of three major telescopes and two
ongoing projects, the Global Oscillation Network Group (GONG) and LEST.

Figure 6.5 indicates that it takes longer to plan and execute major ground-
based projects than it did 20 to 30 years ago. The comparison can be made more
directly for these ground-based projects than for space missions because there
has not been the same striking evolution in the complexity, scope, and cost of
ground-based efforts. The McMath Telescope project, executed in less than five
years, was a major undertaking fully comparable to current programs; the Mc-
Math and LEST were each designed to be the world's largest solar telescope,
and the McMath still is.

4 Dated proposals and extensive chronological documents were available for the McMath Tele-
scope, the Global Oscillation Network Group (GONG), and the Large Earth-based Solar Telescope
(LEST). Estimates from project principals were used for the Sacramento Peak Tower Telescope and
the Kitt Peak Vacuum Telescope. The completion dates for GONG and LEST are estimates.